
REVIEWS 

The object of  this department of the Journal is to issue, as proinptly 

as possible, mitical digests of all Jozwnal articles which bear upon any 

phase of  Hys ica l  Chemistry. 

General 

Reply to Prof. Boltzmann. E. Zermelo. Wied. Ann. 59, 793 
(1896). In  extending Maxwell’s application of the theory of prob- 
ability to the kinetic theory of gases, Boltzmann finds that the more 
the distribution of velocity in a system of molecules is removed 
from that denofed by the term ( (  Maxwell’s State ) )  the quicker will 
be the change to that state, which once attained will be persisted in 
for an exceedingly (but not indefinitely) long period. He  deduces 
a function N, which to a certain extent serves as a measure of the 
degree of variation from ((Maxwell’s State ) ) ,  and illustrates his 
argument by reference to a curve with N and t (the time) as 
coordinates. 

This function NBoltzniann sets forward as the mechanical analogy 
of the entropy function ; concedes that thereby the second principle 
of thermodynamics is reduced from a ( (  law of nature ) )  to a ( (  niere 
probability ) )  ; but argues that though from this point of view all phe- 
nomena must be regarded as periodic in nature, and not in the strict 
sense irreversible, yet the probability of any return to an initial state 
in measurable tinie is so small as practically to amount to zero, 

This N function of Boltzmann’s has been the subject of lengthy 
correspondence in Nature, vol. 51 (1894-5). Its analogy with the 
entropy is attacked by Zermelo, Wied. Ann. 57, 485 (1896). Boltz- 
niann replied, Wied. Ann. 57, 773 (1896), and in the present article 
Zermelo reiterates his criticism, briefly as follows : 

All actually occurring processes are in the thermodynamic 
sense irreversible, while in the mechanical systems presumed by the 

I. 
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kinetic theory all processes are reversible ; hence a strict analogy is 
impossible. This point is conceded bg Boltzmann in reducing the 
second principle to the rank of a law of probability. 

11. The analogy between the entropy function and Boltzmann’s 
function N could be perfect only if N kept constantly decreasing 
during all measurable periods of time ; it is not sufficient that N 
should finally attain a low value. 

Whenever a system undergoes change, Boltzmann is com- 
pelled to assunie that the initial state was less probable than the final 
state ; but as changes are continually going on in nature, it would 
thus appear that the ((less probable ) )  states are among the coni- 
moiiest met with. 

111. 

w. L. M. 

Reply,to Zermelo’s Article ( (On the Mechanical Explanation 
of Irreversible Processes.)) L.  Bodfimann. Wied. Am.. 60,392 
(1897). See foregoing review. The  author briefly reasserts his 
position that the second principle of thermodynamics may be mechan- 
ically explained by the ((naturally unprovable assumption ) )  that the 
universe, or at least that large part of it in which we ourselves are 
included, has proceeded from and still remains in what, from the 
point of view of the theory of probability, must be termed a (very 
improbable state ) . If then a smaller system of bodies, in the state 
in which they happen to be at the moment, is suddenly cut off from 
the remainder of the universe, it must be considered ex /.,pothesi 
as in an (improbable ) state, which as long as the system in question 
remains isolated is continuously replaced by more and more (proba- 
ble ) states ; this is the ( mechanical explanation of irreversible 
processes ) . 

In attempting to arrive at specialized conceptions of the uni- 
verse one of two assuniptions may be made ; either that the whole 
universe is at present in a (very improbable) state ; or, secondly, 
that although the universe on the whole is in thermal equilibrium, 
there exist here and there relatively small districts- ( individual 
worlds )-of the dimensions of our sidereal sphere, which during the 
relatively short period of aeons are noticeably removed from a condi- 
tion of thermal equilibrium. Some of these worlds, e .  g. that in 
which we ourselves live, are at present passing from a less to a kore  
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(probable ) state, just as many, on the other hand, from a more to a 
less. This seems to be the ofily way in which the thermal death of 
each individual world can be accounted for without assuming that 
the universe as a whole is passing from a less to a more ( probable ) 
state. 

The  author has repeatedly urged the necessity of clearly recog- 
nizing that the present conception of the ultimate particles of bodies 
as material points must in the future prove merely provisional. He  
has never denied the importance of the Carnot-Clausius principle as 
the simplest embodiment of the facts of the science, but insists that 
the mechanical analogy is likewise in full agreement with the ob- 
servations ; and is of the opinion that the best means to a synimet- 
rical development of our conceptions is to study the consequences of 
both. w. L.  M. 

On the Indispensibility of the Atomistik in Natural Science. 
L. Boltzmann. Sitzwagsber. Akad. Wiss. Wien. 105, (Nov.) 1896 : 
Wied. Ann.  60, 231 (1897). Images of physical fact are now fur- 

nished .in two ways, by the atomic hypothesis and by representation 
of the facts by differential equations-the ( (  matliematico-physical phe- 
nomenology ) ) .  Both methods have great value ; to assert that the 
latter is the superior is as harmfully dogmatic as the reverse state- 
ment has been. Boltzmann’s present, contention is that the atomic 
hypothesis retains peculiar advantages ; that either method may 
develop so as finally to absorb the other ; and that consequently 
both should, at  least for the present, be developed together. 

Both methods furnish thought-pictures of phenomena ; to do this 
for a comprehensive field is really possible, while direct descrip- 
tion is not ; so one’s care should be to make his picture as little 
arbitrary as possible and not, with Ostwald, to make none. Now, 
Fourier’s equation, as a type, expresses I ,  that in every small time 
each of numerous ( ( elements ) )  ( ( atoms ) in the most general sense) 
takes the mean of the temperatures which the surrounding elements 
had at its beginning ; and 2, that the assumed number of space and 
time elements shall be increased until further increase does not affect 
the result. The  differential equation expresses that a finite num- 
ber of elements must first be imagined, he who denies this ((does 



Reviews 435 

not see the wood for the trees ) )  ; on not first distinguishing the 
neighboring elements the necessary mathematical operations become 
impossible, without this the conception of limits loses meaning. 
Does not then the picture with a finite number of elementary bodies 
lie the closer to the facts ? The matter is not simplified by assum- 
ing that no difference exists between the limiting values and the 
actual facts. [Is it not equally gratuitous and unnecessary to 
assume that such a difference does exist ?] Boltzmann does not here 
avoid the corollary that one must also consider, and in like wise, 
vector atoms, time atoms, etc. 

Assigning to the (atoms ) the fewest properties necessary for 
the representation of each field of phenomena we obtain special 
atoniic hypotheses. Phenomenology attempts to combine these repre- 
sentations into one picture ; its result must be very complicated, be- 
cause the corresponding differential equations do differ. Further, 
these equations relate to nearly stationary states and so fail for 
turbulent actions. The plan of the ( (  energetic phenomenology ) )  is 
to consider all that is common to all the fields. These things are 
integral principles, such as the energy and entropy laws, and analo- 
gies ; but both are too general to supply more than a little of the 
sought coherence of the facts, and, too, the aiialogies do not apply 
in all details. The plan of the atomic hypothesis is to so amplify 
and vary the assigned properties of the atonis as to get a simul- 
taneous representation of different fields of phenomena ; this cer- 
tainly supplies a simple and comprehensive thought-picture, as e. g. 
of mechanics, heat, crystallography, definite proportions, isomerism, 
chemical optics, etc., where the phenomenology fails to do so. This 
hypothesis furnishes also indications concerning turbulent actions. 
Yet the assigned properties must always conform with the special 
images of the phenomenology, wherefor the latter must be carefully 
developed. Boltzmann here enthusiastically maintains the conse- 
quences of the mechanical theory of heat to accord in their finest 
shadings with the pulse beat of nature ; he apparently prefers a qual- 
itative picture which is comprehensive in scope, to particular meth- 
ods which yield exact results. 

To develop a theory, as comprehensive as the present atomic 
hypothesis, upon as clear and unassailable a basis as that of Fourier’s 

. 
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theory of heat-conduction, would be ideal ; whether this will be done 
through combination of the phenomenological equations or through 
adaptation of the present atomic hypothesis, or both, is as yet wholly 
undecided. Atomistic views have certainly hindered progress in their 
day ; yet they should not he abandoned, and one must keep carefully 
apart the phenomenology of established results and the atomistic 
hypotheses serving to hold them together. Bokzmann advises, at 
the close, against using the too narrow term Volume Elements for 
the ( (  elements)) of his paper. J. E. T. 

The Constants of Nature. Part V. A Recalculation of the 
A tom ic We&h ts. F. W. Cla rize . Snzithso n ia 12 Miscella neo us Collec- 
tions, No. 1075, 28 (1897). In  a large octavo volume of three hun- 
dred and seventy pages the author has collected and discussed all the 
atomic weight determinations. Morley's value, 15.88, is taken as 
the most probable value for the ratio of oxygen and hydrogen. The 
treatise will, doubtless, prove very serviceable to those who are 
actively interested in the determination of combining weights. 

w. D. B. 

Who Introduced the Use of the Balance into Chemistry? 
Dobbin. Chent. News, 75, 68 (1897). The author maintains that the 
more or less quantitative experimentation of van Helmont and of 
Boyle vitiates the claim that the first einployment of the balance, in 
investigating theoretical questions in chemistry, is due to Lavoisier. 

J .  E. T. 
A New Stirrer. N:Schziltze. Bey. chem. Ges. Berlin, 29, 26'83 

(1896).  Two glass balls hang by stiff platinum-iridium wires to a 
ring at  the end of a glass rod. When the rod revolves on its axis 
(turbine) the balls stand out at right angles ; when at rest they hang 
down, and the stirrer can then be introduced into narrow necked 
flasks. w. L. M. 

Note on an Improved Specific Gravity Bottle or Pyknometer. 
E. R. Sqidibb. Description 
of an instrument in which the standard water volume can be meas- 
ured at a series of temperatures, and in which the contained liquids 

JOUY. Am. Chem. ,506. 19, 1;r (1897). 
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can be brought without loss to room temperature for weighing. 
accuracy to the sixth decimal place is claimed. 

An 
J.  E. T. 

The Use of Aluminum for Condensers. T. H. Norfon. Jour. 
Am. Clzem. SOL. 19, r53 (r897). Measurements, with organic sub- 
stances and with steam, to show that, so far as purity of the product 
is concerned, aluminum is better than glass for condensers in about 
the same ratio as tin, while for lightness and thermal conductivity 
it is better. J.  E. T. 

Monovarian f Systems 

Certain Kinetic Considerations, which seem to have Connec- 
tion with the Theory of Vaporization and of Allied Processes. 
W. Voigt. Gotfinger Nac?zrichfen, 1896, No. 4. Supposed inter- 
action of molecules introduces difficulties into the kinetic-molecular 
theory, which disappear in the two limiting cases in which the aver- 
age distance apart of the molecules is either great or small as against 
the radius of their spheres of action-the cases of ( ideal gases ) and 
of ( ideal liquids ) .  The author develops the theory for the latter 
case;  this had been attempted by Jager, Wien. Akad. Ber. 99, 
679 (~Sgo) ,  but the author disagrees with Jager's fundamental 
assumptions. 

Denoting by c the velocity which a molecule must exceed 
it may leave the liquid, and by pi and pa the densities of liquid 
of vapor, the author finds L to have the order of magnitude of 

4K 
P,+ Pa 

Q 

that 
and 

where K is the capillary pressure. He  then shows that pJp, must 
be a function of the temperature alone, derives a formula for the 
heat of vaporization, gives a proof that Maxwell's law of the distri- 
bution of velocities may be assumed for both of the phases, and 
arrives at a relation 

log (P,iP,> = (c/G)",  - 
G being the most probable velocity. After discussing the relation 
of this theory to the formulas of Stefan and of Bakker, relating 
capillarity and vaporization, an equation 



. 
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is derived for the heat of vaporization, it gives Q one-third too small 
for water. After introducing the vaporization formula of Clausius 
into the theory, the distribution of solute between two liquid layers 
is studied, yielding K and 

as of the same order ; pi and p a  are the two osmotic pressures. This 
gives K= r.6 atm for succinic acid with ether and water. Trans- 
forming the formula to make it express the heat of absorption of a 
gas it is found to give values far below the actual ones. The case 
of several solutes is discussed, and it is concluded that two liquid 
layers yield a vapor which would be in equilibrium with either layer 
taken alone. 

The whole paper, carefully worked out and clearly written, 
as it is, supplies an admirable illustration of the practical uselessness 
of the kinetic theory as a theory of facts. J.  E. T. 

On the Effect of Pressure in the Surrounding Gas on the 
Temperature of the Crater of an Electric Arc. Correctiojz of Results 
in Former Papey. LV. E. Wilson and G. F. Fitzgcrald. Astrojhys. 
Jour. 5, r o I  (1897). In earlier experiments to determine whether 
the temperature of the crater in the positive carbon varies with the 
temperature of the surrounding gas, nitrogen, the authors had con- 
cluded that the temperature is lowered through a direct cooling of 
the carbon. This they now show to be erroneous, the observed 
fall in radiation being due to absorption by nitrogen peroxid 
which is produced ; the same phenonienon appeared with air under 
pressure and even with their oxygen, which contained some nitrogen 
as an impurity. I t  was noted that nitrogen peroxicl heated in a 
flask changes from reddish brown to golden yellow and the charac- 
teristic absorption bands thereupon nearly disappear. The  authors 
do not mention the careful work of Richardson, Jour. Chem. SOC. 
51, 397 (1887) on this decomposition. 

Further experiments were made with hydrogen and carbon 
dioxid ; trees of soot were produced in the former case, as if by elec- 
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trolysis of the hydrocarbons present as impurities, in the latter case 
it was observed that sudden reduction of pressure produces some sort , 

of fog in the gas. The  final conclusion drawn is that the experi- 
ments do not suffice to prove the temperature to be directly influ- 
enced by the pressure. The reviewer is unable to see why more 
care should not have been taken to provide purer nitrogen, oxygen 
and hydrogen. J.  E. T. 

On Solid Solutions and Superfluous Comments, a Reply 
to Herr Bodlander. G. Ciamician and F. Gayelli. Zeit. phys. Chem. 
22, 134 (1897). As the title implies, the tone of the reply is rather 
peevish. The authors make two points : that their results are not 
sufficiently accurate to warrant any conclusion being drawn from 
them and that it is discourteous for anyone to prove anything from 
data obtained by other people. It is not likely that the second pro- 
position will find general acceptance whatever may be true about the 
first. w. D. B. 

The Application of Cryoscopic neasurements to the Solu- 
tion of Questions of Chemical Constitution. F. Garelli. Bey. 
chem. Ges. Berlin, 29, 2972 (1896) .  As a result of the author’s 
cryoscopic studies, this Journal I ,  256 (1896), it has been shown 
that the formation of solid solutions is independent of the chemical 
character of the reacting substances and depends only 011 similarity 
in their structural formulas. Thus,  m o n o ~ c l i c  substances (pyrrol, 
pyrrolidin, pyridin, piperidin, thiophene, cyclopentadien, etc.) 
give ( abnormal ) depressions in benzene ; dicyclic (dihydronaphtha- 
lene, quinolin, isoquinolin, tetrahydroquinolin, indol, indene, 
cumarone, eic.) normal in benzene, abnormal in naphthalene ; 
tricycZic (carbazol, tetrahydrocarbazol, acridin, naphthoquinolin, 
florene, diplienylene oxid) normal in benzene and naphthalene, 
abnormal in phenanthrene ; while substances of the diphenyl type 
(tetrahydrodipyridyls, dithienyls, etc. ) are abnormal in diphenyl 
solution only. If the dissolved substance contain ( side chains ) , efc., 
the cryoscopic anomalies are usually less noticeable or altogether 
absent, except when the solvent likewise contains side chains similar 
in nature and position. 



440 Reviews 

The results of cryoscopic measurements may thus be employed 
to decide cases of disputed chemical constitution : for insta&e, 
iiicotin and metanicotin, giving normal depressions in diphehyl 
can not be hydrodipyridyls ; and the behavior of tropanin and 
granatanin (normal in benzene, abnormal in naphthalene) is to be 
considered as evidence of this dicyclic nature, and confirmation of 
the constitutional formulassgiven them by Merling. W. L. M. 

Anilin and Dimethylanilin as Cryoscopic Solvents. G. 
Anapola and C. Rimatori. Gazz. clzim. Ita(. 27, I, 35, 5r (r897). 
The constant for anilin is found to be 58 .77 ,  for dimethylanilin, 58. 
The  authors studied the change of the constant with the concentra- 
tion but without reaching any very definite conclusions. W. D. B. 

On the Heats of Vaporization of Liquids at their Boiling- 
Points. Iliss D. Ilarshall. PhiZ. Mag. [5] 43, 27 (1897). The 
paper is a continuation of a previous one, Phil. Mag. [5] 41, 38 
( 1896), and is occupied mainly with the descriptio11 of modifications, 
improvements and corrections of the method of the former paper. 

E. B. 
On the Two Optically Isomeric nethyl Ilannosids. E. Fisc/zer 

and L. Beeasch. Bey. chenz. Ges. Bedin, 29, 2927 (1897). The 
dextrorotary and laevorotary forms crystallize below 8' and the race- 
mate above 15'. The inversion temperature lies between these two 
points. The  reaction is especially interesting because the three solid 
phases are anhydrous. 

~-C,H,,O, + d-C,H,,O, 7 -  (C,H,,O,), 

This is the second case of the sort known, Bauer having discovered a 
similar reaction with mercury and silver iodids. The authors mention 
the curious fact that a concentrated solution crystallizes much less rap- 
idly in a vacuum exsiccator than when exposed to the air. I t  is to 
be hoped that the authors will make some freezing point determina- 
tions with mixtures of the optically active substances. The  pure 
components melt at 193' and the racemate compound at 167'. 

w. D. B. 
The Vapor Pressure of the Different Compounds of Calcium 

Chlorid and Water. W. MiiZZer-Erzbaciz. Zeit. phys. Chem. 21, 
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545 (1896). Vapor pressure determinations for hydrated calcium 
chlorid made by determining the concentration of sulfuric acid 
which does not take water from nor yield water to the crystals. For 
the efflorescence of the hexahydrate, the values lie between those 
obtained by Roozeboom for the change to the a-modification and 
to the p'-modification. The author was unable to prepare the labile 
form ; on the other hand he had no difficulty in determining the dis- 
sociation pressure of the hexahydrate at 40°, a temperature at which 
it can not exist. Hydrated calcium chlorid changes readily from a 

Method for Ileasuring Vapor Pressures of Liquids. Kelvin. 
Nature, 55, 273, 295 ( r897) .  A differential method in which the 
two ,liquids are sucked up into barometer tubes by means of an 
air pump, the two vessels containing the liquids being afterwards 
connected by a capillary tube. The method involves the use of con- 
siderable amounts of the two liquids and an accurate knowledge of 

w. D. B. 
On the Variation of the Fusion Temperature with the Pres- 

sure. R. Demerliac. Coinptes rendus, 124, 75 (r897). The ther- 
modynamic formula for the change of the freezing point with the 
pressure holds absolutely for benzene, paratoluidin and naphthylainin 
between one and ten atmospheres pressure. The author has made 
measurements at pressures up to 330 atmospheres and finds that the 
curve with pressure and temperature as coordinates is hyperbolic and 
that d T / d p  approaches zero for constant increments of the pressure. 
This result is contradicted by the experiments of Damien, and the 
latter's measurements have been repeated and made to conform. 

Reviews 

plastic mass to one with a hard chalky consistency. JV. b. B. 

the densities at the temperature of the experiment. 

w. D. B. 
Decomposition of Iletallic Sulfates by Hydrochloric Acid. 

A. Colson. Cornptcs rendus, 124, 8r (1897). When hydrochloric 
acid gas acts upon lead sulfate or copper sulfate there is formed the 
monovariant system, lead sulfate, lead chlorid, solution and vapor 
or copper sulfate, copper chlorid, solution and vapor. The  author 
has shown that in each case there is a definite pressure for each tem- 
perature. He  has neglected to show that this is no longer the case 
if the original concentration of the hydrochloric acid gas is below 
a definite minimum value. w. D. B. 
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Divariaizt Systems 

On the Continuity of Isothermal Transformation from the 
Liquid to the Gaseous State. PhiZ. Mag. [5] 42, 23r 
( r896) .  In  the well known isothermal curve suggested by Prof. 
James Thoinson, which figures so largely in van der Waals’s work 
on the continuity of the liquid and gaseous states, the niiddle part 
represents a condition of the substance in which increase of volume 
involves a corresponding increase of pressure, a condition usually 
regarded as unimaginable. 

In  a spongy mixture of liquid and small bubbles of gas, the 
author finds a conceivable state in which the extraordinary demands 
of this part of the curve are at  all events partially satisfied ; if the 
volume (of the bubbles) be increased, the capillary forces at their 
surfaces-which assist the extreme pressures in reducing their 
volumes-will be weakened, and the external pressure must be cor- 
respondingly increased to restore equilibrium. 

As the author himself points out, such a system is experiment- 
ally irrealizable, as any disparity in size amongst the bubbles would 
result in growth of the larger and disappearance of the smaller 
amongst them ; even if realizable the arrangement suggested could 
hardly be considered as a (continuous) passage from the liquid to the 
gaseous state ; the paper must however be regarded as an ingenious 
attempt to render conceivable an ( unimaginable) situation. The state- 
ment on page 238, that the equality in area of the two loops formed 
by Thomson’s curve with the horizontal ( (boiling point ) line) 
depends on the principle of the conservation of energy, is surely a 
clerical error. w. L. M. 

T. Presfm.  

The Connection between the Laws of Boyle, Gay-Lussac, 
Joule, etc. R. E .  Baynes. Zeit. phys. Chem. 21,556 (r896). Com- 
ment upon Bakker’s reply (this Journal, I,  198) to the author’s 
strictures. He  now says that in no sense is any oneof Bakker’s five laws 
a consequence of any of the others, but all are immediate consequences 
of the assumed equation of condition p ( v  - b)= RT. When a body 
obeys the Boyle-van der Waals law the remaining four laws do not 
hold unless the function f( T )  has the form K T .  J .  E. T. 
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Boyle's Law at very Low Pressures. William SziMerland. 
Phil. Mag.  ( 5 )  43, rI  [1897). Surface condensation on the walls of 
containing vessels is supposed to produce the apparent departure 
from Boyle's law. The author proposes to show that the effect of 
such condensation should not necessarily be more appreciable at low 
densities than at high ones. The departure is due to special circum- 
stances and not to any general failure of the laws. In a previous 
paper ((Thermal Transpiration and Radiometer Motion ) ) ,  Phil. 
Mag. [5I 423 389 (18961,  1% Pip ,=  ( 6 A n p 2 / v 3  log (z,/z>, (201, 

was deduced, where# is the pressure of a gas at a distance z from a 
surface of a solid, p ,  the pressure at a distance z,, +4irz,m,i~~ the at- 
traction between a molecule of gas (m,) and of solid (m,) at a dis- 
tance Y, p,  the density of solid, and v,, the velocity of m,. Equation 
(20) applies to a gas obeying Boyle's law approximately. This may 
be written pip, = ( Z J Z ) P / ~ ,  (29), where f i  = 6Am7rp2 and k = m,v,t. 
When this expression is applied to the layer of molecules nearest to 
the solid wall, we find the pressure there by assigning a value z, to z 
such that the attraction on a continuous normal cylinder ending at  
z, from the surface equals the attraction on the discontinuous niole- 
cules in that cylinder ; thus zs will probably not be much different 
from half the mean distance of a niolecule from its immediate 
neighbors near the solid surface. The domain of a molecule near 
the surface is nz,/p,. So z, is nearly (m,/p,)%/z. Then from Boyle's 
law, p,ip=[2z/(m,/p,)"]P'", (29a) .  This specifies the density at the 
surface when that at any distance z is known. In  most cases p be- 
comes practically constant when z exceeds a certain small value. 
Let ds be an element of surface ; erect a normal cylinder of height z, 
starting at  zJ2 from the surface, and reaching to z + zj2 ; with these 

as limits of integration, the mass of the cylinder is dslpdz = ds 

Jp,(z,!z)P'" = ds.fp,(.,/z)@'"dz = [ds/(r  - Pik>l [P" - Z s ( P s -  P)/21' 

(30). When z ends in the main body of the gas where surface- 
action is negligible, dspz = d B ,  where B is an element of volume. 
So the mass of the cylinder is [pdB- dszs(ps - p ) / z ] / ( r  - P/k ) ,  
and the total mass ~ = [ p B - s z s ( p , - p ) / 2 ] / ( r - ~ / k ) ,  (31). The 
quantity Pjk is supposed small in comparison with unity. Where 
surface is increased by filling vessel with porous material, powder or 
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bodies like charcoal, an equation like (31) should be written for each 
interspace, and for the gas in the whole of the interspaces we can use 
( 3 1 )  when p is changed to p c ,  the average density at the center of 
the interspaces. As p/% is small, it follows from (31) that the sur- 
face term is always small compared to the volunie term and therefore 
the equation for a mass of gas in a vessel partially occupied by pow- 
der or porous material is M= /J,B,$ p,Bc, (32), where the subscript 
f refers to the free volume, and c to that in the interspaces. Putting 
( 3 1 )  in the form M= pB + Mp/k - szs(p,  - p ) / 2 ,  (33), we see 
that however much we may rarefy a gas the relative importance of 
the surface term can never exceed a certain small liniiting amount. 
This is the opposite of the commonly accepted view. 

The experimental evidence for and against the above view is 
somewhat meagre ; nevertheless the author seenis to make out a 
strong case for his side. c. L. s. 

Our Present Knowledge of Argon, with a Partial Bibliog- 
raphy. C. L .  Parker. JOZLY. Am.  Chem. Soc. 19, 124 (1897). A 
review of the literature of the subject, with about five pages of 
closely printed bibliography. J. E. T. 

On the Density of Ozone. M. Otto. Comjtes rendzs, 124, 78 
(1897). From the weights of a given volume of oxygen and of the 
same volume of oxygen and ozone the density of ozone can be deter- 
mined if the quantity of the ozone in the vessel be known. The  
value found is one and one-half times that of oxygen. W: D. B 

On an Absolute Determination of the Expansion of Water. 
M. Thiesen, K. Scheel and H. Diesselhokt. ?Vied. Anz.  60,340 
(1897).  Very careful determinations of the densities and specific 
volumes of water for a series of temperatures, varying by five 
degrees at  a time from 0' to 4ooC, on the international hydrogen 
scale. Unit density appears at 3.98'. Formulas for expressing the 
results are to follow. 

Absorption. The Water in the Colloids, especially in the 
Colloids of Silicic Acid. 1. M .  van Bemmelen. Zeit. anorg. 
Chenz. 13, 233 (1896).  The vapor pressure of a silicic acid jelly 
decreases with decreasing concentration of water to about 5 mm (at 

J .  E. T. 
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15"). I t  remains nearly constant until the concentration has 
decreased a good deal and then changes again with further loss of 
water. The  pressure-concentration curve thus consists of three 
parts, the middle one being nearly horizontal. So far this reminds 
one of Hoitsenia's experiments upon the occlusion of hydrogen by 
palladium. The matter is further complicated by the middle portion 
not being strictly horizontal and by its occurring at slightly different 
pressures varying with the previous history of the jelly. Along this 
same portion, some new niodification must appear because the first 
part of the curve is not reversible. The whole matter is very much 
more complicated than any one would have thought possible 
and it is hardly surprising that no satisfactory explanation of the 
phenomena is yet possible. W. D. B. 

On the Solubility of Hydrated n i x  Crystals. 11. W. Storten- 
becker. Zeit. phys. Chem. 22, 60 (r897). Determination of the 
isotherm at 18' for copper sulfate, zinc sulfate and water, a system 
giving three sets of solid solutions. Passing from solutions rich in 
zinc sulfate to those rich in copper sulfate the order of crystallization 
is rhombic crystals with seven of water, monoclinic crystals with 
seven of water and triclinic crystals with five of water. T h e  ratio 
of copper to zinc is less in the rhombic crystals than in the solutions 
in equilibrium with them while the reverse is true with the other sets 
of crystals. Fractional evaporation of any solution will therefore 
yield rhombic and monoclinic crystals as final product. The curious 
fact was noticed that the crystals which first separate from a solu- 
tion saturated with respect to the monoclinic salt are not really in 
equilibrium and take up more copper sulfate on standing. The 
author determined several states of labile equilibrium analyzing, 
among others, the solution in equilibrium with rhombic and triclinic 
crystals. W. D. B. 

Contributions to the Knowledge of Isomorphous Mix Crys- 
tals. Second Paper. H. Antbvonn and M.  LeBlanc: Zeit. phys. 
Chenz. 22, 121 (1897). The authors claim that all of Kiister's 
reasons, Zeit. phys. Chem. 16, 5 2 5  (1895), for objecting to their first 
paper are unsound ; but they admit that his conclusion was right, 
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even if reached in an improper wqy, and that isoniorphous mix 
crystals are not to be likened to mechanical mixtures. W D. B. 

Po& vu ria n t Systems 

On the Slow Oxidation of Hydrogen and Carbon. 11. H. 
Nirtz and V. Meyer. Bey. chem. Ges. Berlin, 29, 282871896). With 
reference to their discovery that acid solutions of potassum perman- 
ganate absorb hydrogen, with evolution of an approximately equiv- 
alent volume of oxygen, this Journal I ,  265 (1897)~ the authors 
point out that no ozone is liberated by the action of dilate sulfuric 
acid on potassium permanganate ; further that zinder the, conditions 
of their ex-erinzents manganese dioxid alone causes very little evolu- 
tion of oxygen, see next review. Attempts to bring about the 
reverse reaction-absorption of oxygen by the products of the reac- 
tion of hydrogen on acid permanganate solution-gave negative 
results. w; L. M. 

Reduction of Permanganic Acid by Ilanganese Dioxide. H. N. 
Morse. With reference to 
thework of V. Meyer on permanganic acid the author quotes from 
a paper, Morse, Hopkins and Walker, Am. Chem. Jour. 18, 5 (1896), 
in which he has shown that permanganic acid is reduced by precipi- 
tated manganese dioxid with evolution of three-fifths of the (active 
oxygen ) of the permanganic acid. This paper seems to have been 
sent off to the Berichte before the article by Hirtz and V. Meyer, see 

Bey. chem. Ges. Berlin, 30, 48 (1897). 

previous review, reached the author. W. L. A!?. 
On the Combustion of Gases near Cooled Surfaces. F. Habey 

and A .  Weber. Bey. chenz. Ges. B e r h ,  '29, 3000 (1896). Experi- 
ments with Bunsen burners and k i th  gas heaters by various maker?. 
The  amount of gas remaining unburnt (as high as 15 per cent in one 
case) depends almost entirely on the quantity of air mixed with the 
gas in the burner itself. In  a Bunsen burner with proper access of 
air the gas wasted falls as low as 0.4 per cent. w; L.  M. 

On the Density and Mean Specific Heat between oo and IOOO 
Qf Alloys of Iron and Antimony. J.  Laborde, Jour. de PAYS. (3 )  
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5 ,547  ( ~ 8 9 6 ) .  Eight alloys were prepared by melting together in 
a crucible pure crystallized antimony and iron wire. The  densities 
were almost all larger than that of iron (the denser element) show- 
ing contraction during solution. The mean specific heats were 
greater than if the mixture rule held. In  both cases the maximum 
deviation froni the mixture rule was for an alloy having approxi- 

E. B. mately the composition Fe,Sb,. See this Journal I ,  2 6 2 .  

Osnaotic Pressure 

On the Determination of the Constants of Diffusion in Water 
of Several Gases. G. Nifver. Wied. Ann. 60, 134 (1897). The 
paper is mainly concerned with a method of avoiding convection cur- 
rents by letting the gas diffuse fyom below. A glass tube of 8 mm to 14 
mm diameter has its lower end closed by a ( (  hydrophan ) )  plate 
mm thick. Such a plate will hold for weeks a pressure of from 2 to 
3 cm of water. The gas is allowed to diffuse through the hydrophan 
plate, up through the water and out at the top. The  dimensions 
of the apparatus and the rate of flow of the gas (in the steady state) 
permit the computation of the required diffusion constant. The  
results for CO,, N,O, 0,, N, and H, are compared with the values 
calculated from Stefan’s work 011 CO,. The agreement is satisfac- 
tory except for H,, showing that the method can give good results. 
For H, no results agreeing with the theory could be obtained by this 
method. The  author then tried the diffusion of H, in a long hori- 
zontal capillary tube. The result here was too large, the result by 
the bther method being too small. For C1, however this second 
method gave satisfactory results. The article closes with a table 
comparing the results obtained by the author with the values calcu- 
lated on the basis of Stefan’s measurements on CO,. 

On the Osmotic Pressure in Sprouting Seeds. L: Mapuerzne. 
Cowzjtes rendus, 123, 898 ( 1 8 9 6 ) .  From the freezing points of the 
juices the author calculates that the osmotic pressures in seeds of 
certain peas and beans vary from five to ten atmospheres. He re- 
marks that this would account for the fact that the seeds swell. 

E. B. 

w. D. B. 



448 Reviews 

Electromotive Forces 

On Magnetism and Electromotive Force. A. H. Bucherer. 
Wied. Ann. 59, 735 (1896). After translating some results of 
Duhem into formulas involving the vapor tensions of magnetized 
and non-magnetized iron- ( (  the vapor of magnetized iron ) )  is sup- 
posed to obey the ordinary gas laws-the author proceeds to build 
up an expression for the E.M.F. of a thernio-pair from the two 
hypotheses ( a )  that ( ( the  quantity of metal that participates in the 
change of heat to electrical energy bears a similar relation to the quan- 
tity of electricity transmitted, that the quantity of substance decom- 
posed does in electrocheniical phenomena, ) )  and ( b )  that the work 
to be obtained from a given thermo-pair is equal to that obtainable 
by the passage of a ( (  thermo-electrical equivalent ) )  of the saturated 
vapor of the metals composing the pair, from the tensions corre- 
sponding to the hot junction to those corresponding to the cold. 

The  author seeks to connect his second hypothesis with the 
second principle of thermodynamics ; he fails however to make clear 
in what sense the operations involving vapor transference and thermo- 
electric current respectively are to be considered as leading to the 
same end state. A comparison of theoretical results with experi- 
ment is not included in the paper. w. L. M. 

On Two New Voltaic Cells. H. PauZing. Zeit. EZektrochemie 3, 
332 (1897). The first cell has carbon electrodes with sodium thiosulfate 
and chlorin as electrolytic fluids. This gives an electromotive force 
of about 0 .5  V. The  
second cell has iron and carbon electrodes with ferric chlorid as elec- 
trolyte. The cell is 
kept from depolarizing by renewing the solution continuously. The 
merit of the battery lies in the cheapness of the materials, The 
author estimates that with cells of this type nine hundred watt-hours 
would cost five cents. This is not based on any actual performance 
of the cell. 

Experiments on Two Phenomena caused 'by the Passage of 
a Continuous Current through Organic Tissues. G. Weiss. JOUY. 

de Phys. (3)  6, 72 (1897). The maximum polarization in a frog's 

(Sodium sulfite would work much better). 

The electromotive force is said to be 0.9 V. 

W. D. B. 
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muscle is said to be about 0 . 2  V ; with man it is higher and could 
not be determin'ed owing to the pain caused by the current. When 
organic dyestuffs are dissolved in gelatine and the colored mass is 
placed in contact with colorless gelatine and electrolyzed, the color 
moves with the current if  the dyestuff is basic and in the opposite 
direction if an acid. w. D. B. 

S. M. Losan- 
itsch and M. Z. Jovitschitsch. Bey. clzem. Ges. Berlin, 30,135 (1897). 
The authors passed various mixtures of gas through the ozone appa- 
ratus and in every case found chemical reactions to occur. The paper 
is preliminary, more exhaustive experiments are to follow. The  
gases experimented on so far are carbon monoxigl, carbon dioxid, 
hydrogen, methane, ethylene, hydrogen sulfld, hydrochloric acid, 
ammonia, nitrogen and the vapors of benzene, water, and of carbon 
disulfid. ' w. L. M. 

Chemical Syntheses in the Ozone Apparatus. 

Electrolysis and ElectroGytic Dissociation 

The Electrolytic Dissociation Theory. Avnzsirong, Lodge, 
Whetham, Herroun, Pickrring, Rayleigh, Kehin .  Nature,  55, 78, 
150, 15~, 223, 253, 272 (1896) .  A series of letters on the dissocia- 
tion theory started by Armstrong who remarks that while the theory 
of dilute solutions i s  broadly true in inathematical form, the fundamen- 
tal premises on which it is based are destitute of common sense. The 
key note of the opposition is repeated by Pickering in the remark 
that a theory cannot be accepted unless it is reasonably probable, no 
matter what quantitative accuracy it may have. Under these cir- 
cumstances discussion is useless. While the modern theory of solu- 
tions is not exact, it is the only theory which even attempts to give 
quantitative relations. There is no substitute offered. It is sug- 
gested that all the phenomena could be represented equally well by 
an association theory. This may be true but we have no associa- 
tion theory as yet. When it comes we can consider the relative mer- 
its of association and dissociation. I t  is perfectly legitimate to debate 
whether bread is better than cake ; but the relative merits of half a 
loaf and no bread are already proverbial. w. D. B. 
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On the Relation of the Physical Properties of Aqueous Solu- 
tions to their State of Ionization. J. C. MacGregbr. Phil. Mag.  
[5]  43, 46,  99 (1897). The object of this paper is to test 
the applicability to sufficiently dilute solutions of an expression : 
P= P, + k ( ~  - u ) n  + lait where P is the numerical value of any 
property, P, that of the same property for water under the same phys- 
ical conditions, the concentration of the solute expressed in reacting 
weights per unit volume, N the dissociation coefficient and A and Zcon- 
stants which may be spoken of as ionization-constants and which will 
vary with the solvent, the solute, the property to which they apply, the 
temper.ature and the pressure, but not with the concentration of the 
solution. The author shows that the data for the density, thernial 
expansion, viscosity and refractive index of potdssium chlorid and 
sodium chlorid solutions and of mixtures of these solutions can be 
represented by formulas of this general form. Since the agreement 
between observation and theory is satisfactory even for triple-normal 
solutions, it would seem that the author might have omitted the un- 
pleasant restriction to ((sufficiently dilute solutions ) ) .  W. D. B. 

A Satisfactory Method of Measuring Electrolytic Conductiv- 
ity by means of Continuous Currents. bV. S t r o u d a d J .  B. Hen- 
derson. Phil. Mag. [5] 43 ( ~ 8 9 7 ) .  Two arms of the Wheatstone’s 
bridge through which the current flows in parallel have equal resist- 
ance. In the third arm is a resistance cell composed of a long 
capillary tube (30 cm) ending in test tubes with Pt  electrodes. The  
fourth arm contains a similar cell with shorter capillary (4.9 cm), 
and the rheostat. This arrangement causes the polarizations to 
balance each other if equal. The tubes were calibrated by weighing 
their contents of mercury. This allows the computation of a con- 
stant which, if multiplied by the rheostat reading when the balance 
is obtained, gives at  once the specific resistance of the liquid used. 
The  polarizations usually balance within one percent. Using high 
E. M. F. s and high resistances makes the unbalanced residuum of no 
importance. Measurements were made on several KC1 solutions and 
the results compared with those of Kohlrausch. The  method is, in 
the opinion of the authors, more accurate and more convenient than 
Kohlrausch’s method. The correctness of this opinion, especially 
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as regards convenience, seems to the reviewer to be open to much 
doubt. E. B. 

On Platinized Electrodes and Resistance Ileasurements. F. 
Kohlvausch. W k d .  A m .  60, 315 (1897). A solution of I part plat- 
inum chlorid, 0.00s' lead acetate and 30 water [solution of Lunimer 
and Kurlbaum, Verh. phys. Ges. Berlin 14, 56 (189 j)] gives a plat- 
inized surface which is so effective as to permit the electrodes in 
Kohlrausch's method to be reduced very much in size. Electrodes 
of 0. j cm' are sufficient for most purposes when platinized with the 
above solution. With electrodes of this size it is still possible to 
measure resistances as low as 2 0  ohms with an accuracy of 0 : 2  per- 
cent. A number of convenient forms of cell are described together 
with various methods and precautions relating to their use. E. B. 

On Rheostat Plugs. F. A'ohlrausch. Wied. A m .  60,333 (r897). 
A comparison of resistance boxes with large and with small plugs 
shows that the small plugs are bn the whole better. The  resistance 
of a plug when properly set is about the same for large and for 
small plugs. Large plugs are more affected by the removal of 
neighboring plugs. Kerosene on a rag is good for cleaning the plug 
holes. The plugs should always be turned and not merely pressed 
in. E. B. 

On the Electrolytic Conductivity of Solids. C. Frits&. Wied. 
Ann. 60,300 (1867). Determinations of the conductivity of AgC1, 
AgBr, AgI, PbCl,, PbBr,, PbI,, PbF,, HgCl,, HgBr,, HgI,, CuBr, 
and SiO,, in the pure state and after addition of metallic oxids to 
SiO, and potassium or sodium salts to the other substances. In  all 
cases the mixtures conducted better than the pure solids, though the 
increase is relatively small with silica. With rising temperature 
there is increasing conductivity. The author established no general 
relations between the increase in conductivity and the nature of the 
foreign substance added. This is not to be wondered at  for he took 
no pains to determine whether the cases studied were comparable. 
With lead and potassium iodids there is undoubtedly a compound 
formed and also with the haloids of mercury and the alkali metals. 
Instead of distinguishing the three cases of no reaction between the 
salts, of formation of compounds and of formation of solid solutions, 

, 



452 Reviews, 

the author contents himself with the unwarrantable assumption that 
all mixture of solids may be considered as solid solutions. W. D. B. 

Molecular Conductivity of Amidosulphonic Acid. Jqji Saku- 
rai. Jour. Coll. Sci. Tokio, 9, 11;Jonr. Chem. SOL. 69, r654 (1896).  
Amidosulfonic acid, ",SO,, is of about the same strength as iodic 
acid and stronger than sulfurous acid. This is interesting because 
benzene sulfonic acid is stronger than any of the aniidobenzene sul- 
fonic acids. The  migration velocity of the anion, HSO,, i's about 
45.7. The  change of the, conductivity of sodium amidosulfonate 
with the concentration can be expressed fairly satisfactorily by van 
' t  HOE'S. modification of the Rudolphi formula. W. D. B. 

A Contribution to the Study of Water Solutions of some of 
the Alums. Am. Chem. Jour. 19, 8 3  
(1897).  From conductivity and cryoscopic measurements the authors 
conclude that most of the alums exist to a certain extent as double 
salts in solution provided tlie solutions are not too dilute. While 
this result is not surprising in itself every convert to the study of 
concentrated solutions is to be welcomed. One very interesting 
point was brought out in connection with ammonium iron alum, that 
the hydrolytic action of water upon the solute is not finished as soon 
as the substance is dissolved. I t  is to be regretted that the authors 
did not attempt to study this as a case of reaction velocity, as was 
done by Sabatier for the action of water on metaphosphoric acid. 

Fi. C. Jones and E. .Wackay. 

W. D. B. 

On the Electrolytic Condition of Solutions in Methyl Alcohol. 
G. Carra~a. Zeit. phys. Chem. 21, 680 (1897). With reference to 
an article on the same subject by Zelinsky and Krapiwin, this Jour- 
nal, I ,  325 (1897)~ tlie author attracts attention to measurements of 
his own of the electrical conductivities of numerous substances in 
methyl alcohol. The measurements appeared in Gazzetta chimica 
Italiana, 24, 11, 504, and were reviewed Ber. cheni. Ges. Berlin, 29, 
R. 491 (1896), but appear to have been overlooked by Zelinsky and 
Krapiwin. LK L.  M. 

Separation of Metals by means of Soluble Anodes. R. Pazili. 
If we have the salts of two Elektrochem. Zeit. 3, 180, 222 (1896). 
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metals in solution and use the same two metals as electrodes, there 
will be practically complete precipitation of the metal which serves 
as cathode. This was tested successfully with the chlorids of anti- 
mony and iron. There must be a misprint in the value for the 
electrotnotive force of the cell. I t  is more likely to have been 

Quantitative Determination of Manganese by Electrolysis. 
Second Paper. C. Engeds. Zeit. Eektrocllemie, 3, 286,305 (1897). To 
a solution of potassium permanganate the author adds free acetic 
acid and hydrogen peroxid till the solution is decolorized. An excess 
of hydrogen peroxid is decomposed by chromic acid ; chrome alum 
and ammonium acetate are added, and the solution is ready for elec- 
trolysis after nearly neutralizing with ammonia. The most favorable 
current density is 0.8-1.0 ampere. The author found that the 
nature of the precipitate varied with the potential difference used, 
being eighty-five percent manganese oxid and fifteen percent man- 
ganese peroxid in one case with 1 . 2  V and fifty percent manganese 
peroxid in another case with I .  j V. Various experiments were made 
to determine the reason why presence of chrome alum is effective 

0.2 - 0.3 V than ten times that amount. w. D. B. 

but no very satisfactory conclusion was reached. w; D. B. 

On the Formation of Lead Sulfate in Alternating Current 
Electrolysis with Lead Electrodes. 
man.  Plzys. Rev. 4,324 (1897). Experiments on the formation of 
lead sulfate from lead electrodes in sulfuric acid. The  amount of 
lead dissolved per coulomb increased with the current density, 
approaching, apparently, a limiting value. An increase of the 
frequency of the alternations increased the lead dissolved per coulomb 
until the rate reached 20 per second ; after this there was a slow 
decrease. Experiments at  1701 2 2 O  and 28' gave a temperature 
coefficient of - 0.0125 for the dissolved lead. No theory of the 
phenomena is presented. E. B. 

S. Shcldon and M. B. Water- ' 

Two Simple Electrochemical Lecture Experiments. W. 
Nermt. Zeit. EZektrochenzie, 3,308 (1897). A very dilute solution 
of potassium Permanganate, to which a little urea has been added to 
increase the density, is placed in the bend of a U-tube. Both arms 
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of the tube are filled with an equally dilute solution of potassium 
nitrate (0.003") so carefully that the dividing surfaces are very 
sharp. When this system is electrolyzed under a potential difference 
of seventy volts the colored layer can be seen to move and the dis- 
tance moved can be readily measured. In  the second experinlent 
mercury is allowed to drop in a coherent jet through a concentrated 
solution of a potassium or sodium salt. A platinum spiral is made 
the anode, the jet being cathode. The object of the experiment is 
to show the formation of amalgam. To prevent the water from act- 
ing on the amalgam, there is a layer of chloroform or carbon bisulfid 
under the aqueous solution. lK D. B. 

On a Form of the Electric Furnace for the Lecture Table 
and the Laboratory. F. W. Kiistey and F. DoZezaZeR. Zeit. EZek- 
tp*ochemie, 3,329 (1397). A description of the way to make a fur- 
nace from a block of lime and two carbon electrodes with the help 
of a saw and a borer. w. D. B. 

Anomalous Electric Dispersion in Liquids. P. Drude. Bey. 
sachs. Akad.  Wiss. 23,316 ; Wied. AIM.  58, 17 (1896). Illustrated 
description of a simple apparatus for determining the absorption of 
electric waves in liquids, and their refraction and dispersion on pass- 
ing from air into the liquid. The  field used alternated 150 niillion 
or 400 million times per second according to the apparatus used ; the 
length of the electric wave in air was 74 cm. 

The most striking result of the measurements is the discovery 
that the electric waves are extinguished by glycerol as quickly as by 
a five percent solution of cupric sulfate ; i. e., that as measured with 
these rapidly alternating electric fields these two substances conduct 
equally well, although for the comparatively slowly changing cur- 
rent from an induction coil (Kohlrausch's method) their resistances 
stand in the ratio of 6000 : I .  

Further investigation shows that this remarkable rise in the 
apparent conductivity may be noticed in the case of other substances 

, . 
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with high inolecular weights, e. g., amyl alcohol, acetic acid, anilin, 
whose dielectric constants vary much from the square of the optical 
refraction exponent. I n  all such cases there was observed in  addi- 
tion, abnormal dispession and absorption i. e. the electric refraction 
exponent decreased, and the absorption increased with increase in the 
number of alternations of the field. 

The dielectric constant of wafer, on the other hand, as deter- 
mined by the new method, is within one percent of that found by 
methods involving the use of currents from the ordinary induction 
coil. w. L. M. 

Bolometric Investigation of the Absorption Spectra of 
Several Fluorescent Substances, etc. B. Donath. Wied. Aniz. 
58, 609 (1896). The measurements were very carefully carried out 
with specially constructed apparatus. The spectrometer was pro- 
vided with a quartz prism and with a system of mirrors in place of 
lenses; a circular form of Wheatstone’s bridge was designed in 
order to avoid thermal currents ; and the whole apparatus was so 
arranged that all adjustments could be made from the observer’s 
position at the reading telescope of the galvanometer. 

Fourteen substances were examined between the limits h = 0.6,~ 
and h = 2 . 7 , ~  ; with the following results :- 

I .  No absorption bands were observed in the case of the flu- 
orescent substances uranin, eosin, fluorescein, oesculin and chlo- 
rophyll ; the bearing of this result on v. I,oniniel’s theory of 
fluorescence is discussed. 

The absorption curve of a solution of alum in water, satu- 
rated at  zo°C, is identical with that of pure water. 

The absorption curve of the following substances proved to 
be identical, in spite of their very different chemical constitutions, 
viz :-turpentine, the oils of juniper, of rosemary, of lavender and 
of sassafras, olive oil, petroleum. 

4. Measurements with solutions of chlorophyll within the limits 
of the visible spectrum, showed evidence of a strong absorption 
between the green and the red, a region where with the spectrometer 
no trace of any absorption can be noticed. No satisfactory explana- 
tion of this remarkable result is offered. 

2. 

3. 

w. L.  M. 
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Spectrometric Experiments with Stereo-isomeric Bodies. J. 
W. Briikl. Zeif .  pkys. Chenz. 21, 385 (1896); abstracted in 
Ber. Chem. Ges. Berlin 29, 2902 (1896). Measurements of the 
molecular refraction and dispersion of ten pairs of stereo-isomeric 
compounds. All measurements were made on solutions ; and though 
the optical properties were found to vary with the nature of the sol- 
vent, they remained the same for different concentrations in the same 
solvent. 

The  substances studied may be divided into two classes: a. 
halogen derivatives of the unsaturated hydrocarbons, oximes, 
hydrazons, in which the optical properties of the stereoisomers are 
identical ; 6. unsaturated acids, their ethers, diazobenzene cyanids, 
where without exceptio11 the more stable, higher melting and less 
soluble isomer has the greater refractive and dispersive power. 

For twelve of the compounds (those containing no nitrogen), 
values calculated froin the chemical constitution are compared with 
those obtained. In most cases the observed values are higher than 
the calculated, as is usual with substances containing several optic- 
ally active groups directly connected. w. L. M. 

On Ozone and Phosphorescence Phenomena. M. Otto. 
Coinptes rendzcs, 123, roo5 (1896). When ozone and pure water are 
shaken together in a flask there is no visible action. If the water 
contain almost any organic substance, a distinct phosphorescence is 
perceptible. This is an excellent lecture experiment. CK D. B. 

Action of X--rays on Gaseous Dielectrics. L. Beizoist. Compfes 
reizdzrs, 123, 1265 (~896). The author believes, that the action of 
the X-rays in discharging electrified substances is due to convection 
rather than to dissociation. From his own experiments and those 
of Perrin he deduces the fol!owing theorems : ( ( T h e  rate of dis- 
charge by X-rays of a given electrified body under given conditions 
varies proportionally to the square root of the density of the gas into 
which it is plunged, whether i t  is the same gas under different pres- 
sures or different gases under the same pressure ) ) .  ( (  The quantities 
of electricity set free by the action of the X-rays must he propor- 
tional to the absolute temperature for the same gaseous dielectric)). 

w. D. B. 
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The Spectrum.of Argon. J.  Trowbridge and T. W. Richards. 
Reviewed in this Journal I ,  395 ; 

The Multiple Spectra of Gases. J.  Trowbridge and T. W. 
Richards. Am. Jozii-. Sr i .  [ p ]  3,117; Phil. Mag. [ 5 ]  43, 135 (‘897). 
The experiments begun with argon (see preceding note) are con- 
tinued with other elements. With a continuous discharge, from the 
Plant6 battery of 10000 volts, nitrogen gives the usual channelled 
spectruni, under varying pressure. With an air gap in the circuit, 
the red bands almost or quite disappear, the glow becomes more 
violet, and a pure blue fills the capillary. When the condenser was 
introduced, the color became bluish green, and the channelled spec- 
trum gave place to well known bright lines,-the conditions being 
similar to those yielding the blue spectrum with argon. When the 
condenser oscillations are damped by suitable resistance or self induc- 
tion, a channelled spectrum reappears. 

With hydrogen, the oscillatory spectrum is marked by a pre- 
. dominance of the four familiar lines, while the non-oscillatory spec- 

trum can be resolved into a multitude of sharp lines. The spectrum 
of each of the halogens is changed by the condenser ; but oscillations 

R. B. W. 

Phil. Mag.  [5] 43, 77 (r897). 
from Am. Jour. Sci. [4] 3, 15 ( 1 8 9 7 ) ~ ‘  

. 

produced no considerable effect on helium. 

On the Spectra of Heavy and Light Helium. J.  S. Amcs and 
W. J. Nwzphyeys. Astrojhys. Jozir. 5 ,  97 (1897). By both eye and 

photographic measurements of spectra obtained with a concave grat- 
ing, six meters wide, having 15000 lines to the inch and a radius of 
curvature of twelve feet, the authors find no differences among the 
spectra of varions specimens of heavy, light and ordinary helium 
furiiished by Ratnsay. This result does not support the conclusion 
of Crookes, Lockyer, and Runge and Paschen that helium is a mix- 
ture of two gases ; the authors suggest that the difference between 
heavy and light helium may be due to an impurity, ((which, 
although occurring in wrying amounts, may still give rise to a 
strong spectrum 1. E. T, 

On the Effect of Light on Displacement of Bromine and 
Iodine from Organic Bromides and Iodides. J .  H. Kastle and W. 
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A .  Beat&. I t  was found that, 
in presence of sunlight, moist chlorin will .set broniid and iodin free 
from many organic compounds. I n  some cases it was shown that the 
same reaction takes place in the dark within a measurable period of 

Color Reactions of Nitric and Chloric Acids with Certain 
Aromatic Bodies. E. C. W O O ~ Y Z I ~ .  JOUY. Am. Chenz. SOC. 19, r56 
(1897). The author added one drop of a nitrate, chlorate, bromate, 
iodate, bromid or iodid solution to a solution of two grams of an 
aromatic substance in IOO cc of strong sulfuric acid and then neutral- 
ized with caustic alkali, noting the color before and after neutraliz- 
ing. Among the aromatic substances taken were five phenols, three 
cresols, two ofyacids, nine amins, alizarin and a-naphthol. With 
the anilins and toluidins curious fleeting, unexplained changes of 

The Viscosity \of nercury Vapor. A. A. Noyes and H. M. 
Goodzuin. Zeit. Phys. Chem. 21, 671 (1896). Reprinted from the 
Physical Review ; reviewed in this Journal I ,  253.  

On an Electrocapillary Experiment. A. Chassy. JOZIY.  de Php. 
(3)  6 ,  14 (z897). A glass tube is plunged below the surface of 
mercury in a beaker and the beaker is then filled with dilute acid, 
If the solution is electrolyzed with the mercury as the anode, the 
liquid filters into the glass tube. The rate of filtration is a function 
of the current. 

Am.  Chenr. JOZLY. 19, 139 (1897). 

time if the temperature be raised to 100'. w. D. B. 

color were noticed on diluting with water. W. D. B. 

w. D. B. 
On the Influence of the Temperature on the Surface Tension 

of Water and Other Liquids. V. Moonti. Niovo CimerLfo, ( 4 )  5 , 5  
(1897). Surface tension iiieasurements for water, acetone, anilin, 
carbon bisulfid, propyl alcohol and ethyl acetate over ranges of tern- 
peratures not exceeding twenty degrees. The surface tension 
increases with rising temperature and seems to be approximately a 
linear function of the temperature. The different series are not corn-, 
pared so that it is difficult to say how much, if anything, the author 
has proved. W. D, R. 

The Dielectric Constant of Liquid Oxygen. FZenzing a?zd 
Dewar. PYOC. Roy. SOC. 60,358 (1896). A small condenser composed 
of thin sheets of aluminum separated by fragments of crown glass, 
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and plunged beneath the surface of the liquid, was charged to IOO 
volts and discharged into a much larger condenser. This process 
was repeated ten times and then the larger condenser discharged 
through a standardized ballistic galvanometer. 

As a result of their measurements the authors found K= 1.491 
as the dielectric constant of liquid oxygen referred to that of the 
overlying gaseous oxygen at - 182’C as unity ; or K= 1.493 
referred to a vacuum. The result of this direct determination comes 
remarkably close to 1.495 the ( theoretical value of the dielectric 
constant, as calculated from the refractive index and magnetic per- 
meability of liquid oxygen by Maxwell’s law [product of dielectric 
constant and magnetic permeability equals square of refractive index 
for waves of infinite wave length]. 

In a note the authors point out that the magnetic susceptibility 
of liquid oxygen, Proc. Roy, SOC. 60, 283 (1896), is nearly twice as 
great as that of gaseous oxygen for equal masses. The inference is 
that the magnetic susceptibility is not merely a property of the 
molecule per  se, but is a function of the state of aggregation. 

w. L.  M. 
An Experimental Test of the Clasius-nossotti Formula. R. 

Millikax. Wied.  A m .  60, 376 (r897).  The formula for perfectly 
I + 2x 

conducting spheres in a perfect insulator is K= K‘ ~ where 

K is the dielectric constant of the compound medium, I<’ that of the 
insulator and x the fraction of the total volume occupied by the 
conducting spheres. The  dielectric used was an emulsion of water 
(conducting spheres) in a mixture of C,H, and CHCl,. The meas- 
urements were made by Nernst’s method‘ and the results obtained 
for the emulsion agreed satisfactorily with the values calculated from 
the formula by putting in the known values of K’ and x .  E. B. 

Dielectric Constants at Low Temperatures. R. AbeKK. Wied. 
A%%. 60,54 (r897) .  Measurements at low temperatures by Nernst’s 
method for Specific Inductive Capacity. The freezing mixture iised 
was a mixture of ether and solid CO,. I t  was contained in a vacuum 
beaker of Dewar’s form and the test tube containing the liquid to 
be tested was sunk in the mixture. The liquids used were : Toluol, 
ether, amyl alcohol, acetone, ethyl alcohol and a mixture of I O  

I - x  
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volumes ethyl alcohol with I volume water. The temperature coef- 
ficient of the dielectric constant, D, is in all cases negative and 
aD/a T is greater the greater D itself is ; so that those substances, 
such as water, which present exceptions to Maxwell's rule regard- 
ing the index of refraction, are not to be expected to follow the rule 
any better at  low temperatures. The  measurenients on the mixture 
were undertaken to find out whether D could be calculated by the 
ordinary mixture rule. This was found to be the case and, calculat- 
ing back from the values of D for the mixture and for ethyl alcohol 
separately at low temperatures, the value for water was found to be 
D =  137 at  - 80'. The range of temperature covered by the 
experiments was from + 19' to - 87'. E. B. 

On the Temperature-coefficient of the Dielectric Constant. 
F. Naseizoehl. Wien. Akad.  Bey. 105, p60  (r896). Measurements by 
Gordon's method, Wien. Akad. Ber. 99,480 (18go), of the dielectric 
coefficients of benzene, almond oil, vaseline and paraffin at six dif- 
ferent temperatures. Contrary to the experience of Ratz, Zeit. phys. 
Chem. 19, 94 (1896), the author finds that the Mosotti-Clausius 

constant ~ K+ d ( K  dielelectric constant, d density) is practically K -  f 

independent of the temperature, the greatest variation being 0.7 
percent for a temperature interval of 30' - 40OC. The measure- 
ments of the dielectric constant of paraffin given i n  this paper, fur- 
nish the first application of the theory to the case of solids. 

w. L.  M. 
The Crystalline Form of Optically Active Substances. P. 

Walden. Bey. Chem. Ges. Berlin. 30, 98 (1897). In contradiction 
of the statement of Traube, see this Journal, I ,  333 (1897), that ( t in 
no case in which a complete crystallographic examination has been 
made has an exception to Pasteur's law of hemihedral forms been 
discovered ) )  the author quotes the cases of certain derivatives of 
camphor, where a critical examination of geometric form, etch lines 
and pyroelectric behavior has given no evidence of hemihedral 
structure. He points out the remarkable dependence of the crystal- 
line form on the temperature of crystallization and on the nature of 
the solvent, and insists on the importance of a thoroughgoing exper- 
imental study of the whole subject. W. L. M ,  


